Honokiol nanosuspensions: preparation, increased oral bioavailability and dramatically enhanced biodistribution in the cardio-cerebro-vascular system.
Honokiol is a phytochemical component with multiple pharmacological activities, but Honokiol's wider use has been restricted by its poor solubility. Using bovine serum albumin and polyvinylpyrrolidone as stabilisers in a solvent precipitation-ultrasonication method, Honokiol nanosuspensions were prepared with a mean particle size of 116.2 nm (±2 nm), a zeta potential of -44.7 mV (±1.7 mV) and a high drug payload of 50.4 ± 0.6% (w/w). X-ray powder diffraction and differential scanning calorimetry indicated that Honokiol was in an amorphous state in the nanosuspensions, in contrast with bulk Honokiol powder. Honokiol was released faster in vitro from nanosuspensions with no burst release, and the highest 98% cumulative release was after 60 h. Honokiol nanosuspensions improved the oral bioavailability of Honokiol in in vivo studies in rats with a 3.94-fold Cmax and a 2.2-fold AUC(0-t). Remarkably, in contrast to oral administration, intraperitoneal administration of Honokiol nanosuspensions could dramatically alter the biodistribution of Honokiol, resulting in a much higher drug level and tissue bioavailability in the blood, heart and brain, benefitting the treatment of cardio-cerebro-vascular diseases.